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(57) Abstract 

An apparatus for measuring polarized light emitted from a composition that includes a stage configured to hold a microplate having 
an array of sample wells, a continuous high color temperature light source, and a detector. An excitation optical relay structure directs light 
from the light source through an excitation polarizer toward a composition in one of the sample wells. An emission optical relay structure 
directs light emitted from the composition through an emission polarizer toward the detector. 
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. 1 1 0 b £ ffi [1 tt -5 Id jg ft ^ -> A- h- ^ (*5l>ttX-f ) * ft tt ® ii T 5 

. ft ¥ ^ 7 h tt . ft^®»$n-5*'jjL-A^5i^fc«?). a^iasnsi'ja 
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trade off) I: O & 5 . KS8©i««t!tttiffiflliT»*tf^'5T&<. jft f$ W IS □ 
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10,000 hrs 
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13,000 mW 
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a i1X.W£ (390-7711 nm) 


5,100 mW 
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3 % 


*#HS»«<>770 inn) 
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1 1 % 


(300-390 nm) 
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!3l«a*(485 Jim) 


1.1 mW 

i.7 x io u itr/tp 
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[ 0 0 G 1 ] 

M $c x ^ /? v )i ft M it 7 5 7 v a y > y" © i / 3 3 © m ft u ^ & ^ . il 7, ^ 7 h 
;l- ft £ © # Kh a s jg i± ® * <=, i* & m % ft it . 7 5 ? •> a 5 >7*©#ftttWT©«fc 

7 S3 it (± til £ ffl lr» T Itl? t . 7 7'r/i7>y« 1 A )V 7, % 1t 0 2 5 0 5 U v 
i-)K!)i^5fSUT. 1 fj> S fc 0 I 00 7 5 y v a T" ft » L . 7 5- y -> a y > 
7 © # fffJ « £ © fg fi V ^ ;l» X 1 x I 0' - 1 x 1 0' ' 7 5 -v i> a T If fiffi $ ft 1t . Z ft it 
. g|IO. OOOttlKI (5X IO'/(l001lzX 3600#/B$ |U] ) ) O ^ft I: « I! S ft S ff) T? ft 
5 . 

[ 0 0 6 2 ] 

m&ZIV h -11/ |R it 7 5 y ^ a 7 > 7* K tb "5 T *<J20fg © ft £ fft *S 1" £ . ( F/ 
I: 0© ft -> X r- A T iR Ife b It ) il ^ 7 1 7 V )V ft ffi. © £ ft A 7 - «300-4000nm 
Olffll:bfeoTI3WTft^„ ( F/ I . I) © ft & -> X r A T iR « L t ) 7 5 y •> a 
7 > 7 © £ ft A" 9 - a I 00-4000nm© fa il K b o T 8 3 0 m W T ft -5 „ l?:77'y->a 
5 > 7 A 7 - it . ft £ x * * - . f!& - ft£M$ . R TS m 0 



( 28 ) 2 0 0 3 - 5 2 ! 67 0 

jg L m ( 2 S 0 m J x SOX X G. 6% x I OOHz) <b M Hi Lit. 7 ? v •> zl y > 7 <D & ti. Z 
X ^ 9 h ft rt V — « . & S ft Ic lr» T ^ 7 7 7 v a. 5 > ^ 7 — IC ^ 9 — 
$ . tftfc^ , mJ 1 (3 90- 7 70 n m) 28%. # 9\- f$ ( 7 701 nm) 24%, & $ (300 

- 390 nm) ^ifiCSCtlZcfcoTgi Hi L tz . 

[ 0 0 6 3 ] 

» ISSil: W 5 J£/^ -tt/O H /U 7 ^ ^ ? - ( •)' ^4 8 5 nm. ffi 20nm) 
£Sfiii£-tfT 1 # £ fc 0 <D ft =F K *5 It * * n 9 - tit . £ ft 7 # 4 8 5 n 

m » $ ft ( x * ;p - = I 2 4 0 c V X nm/ifc ft ) J f t S ; <!: S (gSt 5 ; t l: i o T 

tif" If- L fc o 

[ 0 0 6 4 ] 

n x ;p - 7 y i- m m t « * *< m a c & -d * & »c jr » s n « c t £ s * l . -to. 

fc » . C*»Offlatfftotia. fii ft tC iUt 3 7mP X ? - *f Ifo L T . 

iI*tTlll5-*ll4:tll, Jr. i£ © J: 5 IO ft < t t> I 0, 0003t 7- © JR * 
i&Sifti, ifti X ;P - -f y b M m T \t . CJUOf 100. 000ft 7" <2 <K * 

$ » (Sit, i oom s |A| r 'ix Jtt s n saf 

[ 0 0 6 5 ] 

ft 5 > 7* t t> 1 00, 000ft -7- W ± £ 4 iStii'. £ * tt 1 00. ooom ft ft 7" /» * 

tt 3 ft ft © (S if ft (1 nHHT) *f L T 1 00ms ( I x 1 0 s ft 7- /# ) ^ T '> a < 

t h 1 0, 000ft -7 £ # -7 > K5:tTH. jg ft SS ■ ttFPM J£ C *f 1/ T i3 *s «fc 
* 1 0- 1 OOpMT Z <D ft 7- BB # £ tl} 5 . S* » * ^ - « ft 5mm<7) ft * !g Ml £ tS « 1" 3 
. .A S W & * fl> SIS 8 ffi ft tt 1 cmS fc 0 1 * ;U S tz 0 50. 000T & 5 . 7>^JI/h • ^ 

- 7 O & B'l. ( I og ( I o/ 1 ) = £ c I ] £ t> <h IC . I nM» * C 3* L T * «R * fl * ft * * tt 
f ( j 6 x 10 s ( 1 OpMld %i l/TtJSx 10') T * 5 . ftSW&S^ftiOiT-Jll* ( © <K 

sttfca^cjt-rsttwsftfcje^oifc) « o. 9 t s> c . t <ofc», ( 1 nn-c ) a 
• w ft 7- <d m 5 x 1 o- 1 1® « is ft is ft 7- citiJhi. n « # a & $ w * r- * 

[ 0 0 6 6 ] 

m m <d w <m 9)1 m t> m s t& *. at ft « & # t a w $ *i . at ft « r :e w * a ft 



( 23 ) 2 0 03-521670 

13 b t o X K i t S . * ft *< IX ffiSnSf-A'ftttKToST-^A bn?. : 6 = 
arcsin[(NA/n)]. C C T . NA«B8P»T. n fit fa ffr * T' * S . % ft ft % * fit NAtf 0 
. 39CD « & II fijt 3 XT? » 0 . *£. NA# 0. 22 0) ft £ 13 te I XT * S . ft fe (ft W 3§ * 3 
j& L ft It *1 tf ft b ft t> . ff > ft S il 2! ii a»Hit5<Ki*T*5. s e> (3 
. M f.U 88 fit ft Hi ft •?• 3b * & W L . j& ft £ R T 1$ lilSiiii^ftPMTlcWLT 
A M W 13 fit 20-25XT * £ . C ti b £ ft: * a L » 13 X b ft Z> * y 
ft !ii 9J) m T $> 0 . U T CO «fc O ft ft W Sft * (emission efficiency) . iR ft * (c 
ol lection efficiency) . jSii^^- (transmission efficiency) . Ik If M ¥ $h 

[ft 2 ] 



fttt 




I nM 


5 X 10 5 X 0.03 X 0.02 X 0.25 = 8 X 10 9 


10 pM 


5 X 10 7 X 0.03 X 0.02 X 0.25 = 8 X 10" 



[ 0 0 6 7 ] 

ft aj m m fit . i nM& v i pmt h ft t> o m s *j £ * ( ft ) ic»LTiae** 

ft U fc . 7 y y •> a 5 > X° fit -I" # ft ft A' 9 - * L T *s 0 . I nMT «ftWi:li? 
ft m £ * ?T O Ifi . 1 OpMT tt fx fc & H . ^i!, ft /I 9 - fit I X 1 0 s ft 7 /# W T 
T * 6 . 

[ 0 0 6 8 ] 

& ai aft£#*-r*£. a^T.^i/h^fts fit >rc ft s ft £ 'ft fc 1" * ? - 75 -y -> 

i 5 > 7" fit ft £ ft . » »3 . IKX'C? FJ^iBHIIlSWaSJEflcCWLTI 
® %tc 0 I00, OOOIS CD ft T <D » t$ tf\ OpMW T 13 m % . — * . 7 7 7-/i7>7'tt 
S ft >»< 200pll& 9fc ft 5 * ( *'J2 0fi!f ifii CO . 
[ 0 0 6 9 ] 

5S "tt X ^ ? h ;|/ ft H fij 3. 90nm^ 6 7 7 0nm<7) "I ft i)$ R W C h fc o T I 7 7 h (U ±. 
CO A "7 - 5 t L . 35 , ft 7- J -f X * plI7 . 5 T 100 t" 3 t il/ » 7 )M' 1/ t -f > i8 j& 

ri> b ft w $ ft £ ft m ^ & co 1 %u t tc (a »tso t3 + » t s> s . 



( 30 ) f$£ 2 0 0 3 - 5 216 7 0 

[ 0 0 7 0 ] 

M jSLSUL®. $ 9\ 

EI 9 b B 1 2 tt . *589!04tt^Wrae^O (£ Jfl £ * L T V» * . r - * tt . 
0-3frb07T*Ufc*7Sft&»£te?T£fMTiK#ILfc. 1 9 A> b 13 1 2 tt . 
(1) & ft Y- li £ iffl £ T & C <!: . (2) Iff * « (enzyme activity) £ M St ? 

Ki, (3) » at fs tt © m m m (inhibitor) £mmirzz.tz$;ts&[%mft 

[ 0 0 7 1 ] 

ft <1 ft tt ^ ?L ^ b <D 9 y n V n . a fj M -f > (MW 2 5. 000^* * h / ) « ig in & 
r ^-tSOCffl^t; *f -f > ttRu (hpy) , debpy ()V =r =. 0 A 2 . 2 ' - V f tT U 
y )M, 4' -/ A Jl/ # + -> )P - 2, 2' - 1' tf U v > ) © NHSX ^ f ;M: J; o t 7 ^ ^ S ft 
; Hi tfl Ru (bpy) , debpy tt . #J 370^" / fp <D m % 0 fu> (r r ) . *ij 300mP<£> I! H 

<s ft ( p. ) . 7 ;u * u -t -f i % <d «g ft £ ft tz m m % » r is m -? «$*wt5 

. 9 > /N° 0 n ttmg<75 * > rt 9 n &, tz *) 2 5 /t gORu(hpy), debpy© fct T U ^ )l £ tl T 
<3 . 7 ^ ;U 2 n ^ > /I 9 W tt5 0mM© TRI StC *J U T I 0 0 u g/mL© & jg !$ I" ffr 9? 

# -fcf > t iSS tt T" S D , ^ ft © pH4 b pH4 . 5 * H t £ . •>") K t t IJ 

ft «t 5 fc . =& / V - 9 > A' ? a tt f£ # M £ ^ fjg ft *<H8mP© fl ft £ *f L , tf * L 
ft * > ^ 2 ft tt S9 200mP© i§5 <1 ft £ ff 1" & . 
[ 0 0 7 2 ] 

$ b K - AS: ffj tc . *5 ft ¥ f® © 18 ft fl ft :*> tt . l/t7'?-ilfE W IE 0? m t $ 

Hr^^-OBSfflftBWf-rsfcftCffl^TfeAv*. II SSHUty ^ -- *5 £ 
l> fc 5 ^ JVit L tz IB ft -T £ L . A3 % ? 5 . ft -tf ft b . a L 7c fiE & 7- fa ^ 
» T "ft * * L * O «) K * * L , - » , S Ifi SB ft 7' tt ft v> # -T ft t AS (i % 
S*f 8*6T*«. Sn a L f: ^} -7- i I [tl ^-7-t(7)?g&^(D(i^ttflil^(7)ffl(7)fi 
JfcCH«RLTV>*©T. IS ^ ft *S ^ » -7- <h i th 5> -7 © # AE £ ff 3 t t ft < . fg 



( 31 ) f*IS2 0 0 3 - 5 2 1 6 7 0 

«fc t>. 

[ 0 0 7 3 ] 

ffi 3t 41 ti , St A' # it* # -f (koyholc-l impel) <D *\ ^ i, 7 ~ > ± CO >}- CD |$ K CD 
n 7^ 7 - if (D ill £r co |/j ft * ^ - * - T * fc ft JC ffi ^ fc . a, * > 7 - > « , ! mg 
ft 0 I 0 0 u g (0 Ru ( b py ) , d c b py <D It T ± IB CO J; 5 H 5 ^ )l> it L fc . 9 ^ ^ ft L fc 
*? > n 9 % \t 50mMTRIStC *5 ^ T 2 2 /.< g/mL<0 WJlLfc. * O ft 7° P x 7 - 

if (bovine crude protease) * ffr ffc L fc 5 ^ ;i/ ft ^ > /1 ^ R * 8§ Jjn L T , 5/4 

g/mL <o & a anc l . 01 0 t ?Ta t j: p 1: , y d j- 7 - if a< v ^ jml ^ > n >? 
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fi£ L fc © T . M % « *>J2 2 OmP ^ b 


3 0mP £ T- B £ 0 
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ffi ) s a wf t * » . ^ - «t ft ft 
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0 bi f 1 ^ 




x > Jn f* : 75 Offr ^ ) 
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- -K * « ( T ft to . » * 11". n£ % 


) <Dffiw 


rft IS 




'* £ i* 4fc tt « # W fc: tft * A> S 5 ^ 


)l ft L fc 


<t & 


«J ft PR L ffi 7t ft <S tt L . ft 


■tf ft e> . 7 ^ ;kz) ffi ft « #i f* t *g 




2 IC 
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^ e a* w ^ » g , it ?t fi % is < » 
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[0 0 7 6 ] 

13 1 1 £ EI 1 2 » , ft 4 ft ft rr ^ ft tl tSISSI/T^5. mi 



< 32 ) ftS? 2 0 0 3 - 5 2 1 6 7 0 

1 tt . 96# F V -f ? d 7 v - V \z is tt 5 200 /t |.K ft ic » -r * «m i . 1 53 6 # F V 
•f 2 □ y u - HciJ»t*5/tLtt|»k:»"r*»*t*7itUT^*. ¥ J%4mP*> S 8mP 
©I7-A'-A^ IP T — $> <o ik ft* 2 ft tt m fit * O •> > I C 5 . ft tt 20 

0« Lttflfcfcf L Ttt379 ± 22nMTfc 0 . 5 « LI* £1 13 *1 L T 3 26 ± 30nM-C $> Z . X 
? - A* - tt sp ; cd ffi ?{e x 5 - T * £ . HI 1 2 tt . 3 84 tt- PV-f^nyu-Mcfc 
tt&40,/L. 60/tL. 80// LR IOOm LCD H £1 C *f f 5 j& $ * ^ L T l> -5 . MlmP 
A> S 4mPCD X 7 - A - tt <g 1$ fl H T * S . 13 1 1 R 0 ] 2 C *S tt -5 ffi ft IC *f "T 
5 X 7 - A* - tt . » rr fc *f T * (I ft CO Bk * £ it . *«J I I OnP t tt « -r ^ * 1? » * . 
[ 0 0 7 7 ] 

* 56 9! £ *? » JT2 T Iff TP L fc ffi , c d T B8 >T" L 5p L fc ft '& CD * jft $ Ct tt H J£ W 
&f "»T?»0±tffcOt«6<. nJfllT**. 04 * tt . # 38 91 * £ 
(C m ft m ft ft tfr \Z «fc o T St 91 L fc A* , * 38 91 tt U > * (i ft ft #r % ft t\ - L T ^ 5 
. <t n -5 co fc . 'J >3tjg3t#tft pq til tt 0 9 . r tt i? % . -HttlinEi 

mixmizmmisftmigi)tmmmiz t i:r>Ti : }vfrc } T$>z>. mj u a w . *&we> £ 

H *« . £ T co !Tr 3f T- A^W^^tft^l^^^ti j: Z T PH tT" L fc 4* ft ® * tt t» 
fife S * . «r » . Ill fig . Sy/XfJ^ftOflJRt^^/^tl^tt^Tl^. M 

7PLrcmmMB.<Dm-<nft@k> mm. i6tsm*sft5Tiiftn. u - a a «f 

^ T A* O nn ^ ^ T' tt tt t/i t # x. «i n * ft ft . 11 fit . Iff ng b m . s ^ / X tt » co 

a*^btftffiB«isii«LTn«. ftficoffl^&^-a-t^isjHttt. ^comra 
$> ^ ^ tt (mi a w m \z a tt ^> m v v - l. <d *t ie ^ « rr fc tt ? u-a©«**^ 

LTn-iJliTtiH. tt l J->*^;i/CD^l/-Aco^B|lc43^TJ:i9l2:<. J; 
D«<. JSiUtttf Lnj^ U-At. HJSAc036BJC0i®|*)lC#*nT^St# 
A f> tl -5 „ 

[ 0 0 7 8 ] 
*%WKWaL fcjy DX 'J 77 

* B tt . d co hji ii m + fc # # X iS^ i L T ffl * jA $ 4i it u T cd ft ft Hi a co m $ T 
* S : * HI ft if HI 81 SB 09/062. 4 72*! ( IB H B I 998<P 4 Ml 7 0 ) . * II ft BT- Ml SB f 5 , 0 
9/156.3 18*1 ( Hi m B 1 998*p 9/1 I 8 El ) . * Bl If IM M ffS 09/1 60. 5334 ( tti 19 B 1 9 
98^-9/1 24 1:1 ) . 



( 33 ) ttX 20 0 3- 52167 0 

* m \* . c <d m m n $ ic # * ■% m t l t m * & * n fc « r- <o * is fs ft sv m n © 

* II ft St- fi m 1 I 9 * C cfc * 7 1/ - A CO fij \Z « O' l> (D T * 5 : * SI ft iff Hi IS 
SB 60/06 3. 81 1-9 ( M m El 1 997<f- I Ofl 31 B ) . * SI ft iff III 19 IB 60/072. 499*1 ( Hi SB 
BI998<MH26B) . * H ft W Hi R IB 60/0 7 2 . 7 8 0 *f ( Hi R B I 9 9 8*P I A 2 7 B ) . * 
IK t* S1F .*J J , Si Sf, 60/075. 4 1 4*3- ( {.1} Wl B 1 998^ 2 II 20 B ) . * |H ft Iff Si! IB 6 0/0 7 5 . 80 
6*1 ( liS m B I 998*T- 2J1 24 B ) . * SI ft «F Hi SB US 60/082. 2 5 3*1- ( Hi R B 1 998^ 4 ft I 
7B) . * H WWW BIB 60/084. 16 7-9 ( Mi SB B I 9 9 8 <p 5 ft 4 B ) . * ® ft Iff Hi SB SB 6 
0/0 85, 3 3 5 9 ( Hi KB B I 99 8*f- 5fi I 30 ) . * H ft iff Hi Si % 6 0/0 8 5 , 5 0 0*# ( Hi SB B 1 9 
98*f-5fll4B) . * SI ft iff Hi 1$ 60/089.84841 ( Hi IB B 1 9 9 8 *P 6 1 9 B ) . * Si ft 
If Hi 83 SB 60/092. 203 9 ( Hi S B I 9 9 8 if- 7 J4 2 7 B ) . * Si ft ff Hi ® IB 6 0/094 . 2 7 5*§ 

( Hi IB B 1 9984T- 7 ft 27 R ) . * H ft f* Hi IB SB 60/094 . 2 7 6 *1 ( H5 d E 1 9 98*P 7 H 27 B 
) . * ffl ft Iff Hi 83 60/1 00. 81 7*f ( m m B I998«p 9ft I8B ) . * 11 ft W Hi IS 60/ 
10 0. 9 519 ( Hi m B I 998*p 9 18B ) . * SI ft iff Hi SI IB 6 0/ 1 04 . 9 64*f (HilBBI998 
^ I 0 ft 2 0 B ) . 

[ m an <o m m & is 91 ] 

[®i] » t- co pi ifti a ? <*? to «fc -5 fc & % fi ft k j& m £ x- 5 £ sa w -r 
z> tz <t> <d & yt ? * & z n tz ft =f <d m x- & z> . 

[ m 2 ] * 5? Bfl (c fjf o T 18 ft IB % & iffl 7i! f £ B M <D W. 98 (1 T » * . 

[ El 3 ] *f&W\Z®.oTf&%m%*n'&-? Zfa<0&m<D Vktit® 

[14] B 3TSLtSirollll»»ftfiHT?»5. 

[05] @3T;nLfc8I©)tfIi»IRIIIliT^5„ 

[ il 6 ] B3T5*Lfc'*«ffl©A9v>y<BiRKaB##*HT?a5. 

[ 121 7 ] 8IC5lKJ*t^77T*9T, 96ttF-7<?n^l/-h& 

t; 3 84 # F v -f i7 d^U - hH*Jlt4«3tt7;U*H:'f >?S9EtcoM(f ! <&^-r 
7* 7 7 T » S . 

im 8 ] g IB <0 € 1$ * ^ f 7* 7 7 T & o T . ± V -f 7 a 7* U - h CO 4 » 

m fr® <o mmikzfi 9 ft m * m o n$ nn & & u /c. 384 n w v -f 7 a t* u - h \z 
&v%kft<otewm%£ 7 ^- i/t -f > s 1 1 w pi ff- * -T- T 7' 7 7 T * S . 

[ m 9 ] 9J ^ 4771 # *f fi? s{s ff; t!k Ji'ffli-)!: ffi 5£ f 5 *» * 1* 7* 9 7 T * -o 



( 34 ) 2003-521 670 

T . <I ft t a jj if -i > «£ <fi £ © m % £ 3* ? V 5 -7 X $> -5 . 

[01 0 ] ffi ft fi ft A* » % fg ft * £ © «fc ^ IC M4 £ t & *> * t ^ 7 7 T- * 

'S * -> 7 = > » fts ic It 4 fi ft £ fi$ nfl £ <d m % £ nk t if y y X h z> . 

c m i i ] mmm ®. © m ^ m & m & t s » ic at ft n ft £ kd - & & & an 

^iitT<i:CJ;5l:SJfl'n,A^ty77-?:J 1 oT, 4 0 /( 1,, 6 0 ,i L . 8 0 u L R I 
00 u 1<D U n\Z *f V X ik 5t L fc 38 4 # W V -f * p 7" u - h 13 *5 It -5 {I ft £ J* B£ ^ D 
is > G m & t <D m & * fii V ? 7 X 3b Z> . 

3 o , i 2 o a fiK m 

5 2 ft it 

54, 114 m b m ft t- 

5 6, 1 3 2 jft W {1 ft 7 

5 8 & Hi 8§ 

6 o 

6 2 lift 
6 4 «ft«tWft 
100 MX^^b^ftl- 
1 0 2 B#(K] &m%.m 
' i o 4 7^;^- 

114 Mfi§ft7Y;i/?- 

12 3 X ? - v 

12 6 7 -f ? D 7 1/ - h )f P 

L 4 0 ' fa W T- » 7 - 

1 44 7 *hiR^t>^ ill 



( K ) 2 0 0 3 - 5 216 7 0 

1 4 5 a - d & i5§ 

15 0 J\0 V > i? 

16 0 fk ^ ;U 5 * -t > 7. & i:H » 
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